.trffS RecTti FGT/FTC 2 8 NOV gflBf 



FORM PTO-1390 U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 
((REV. 5-93) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 
SCP-110 


U.S. APPLICATION NO. (If known, see 37 C.F.R. 1 .5) 

HQ/980 154 


INTERNATIONAL APPLICATION NO. 

PCT/CR99/00001 


INTERNATIONAL FILING DATE 

19 November 1999 


PRIORITY DATE CLAIMED 

28 May 1999 


TITLE OF INVENTION 

PREFABRICATED BIOLOGICAL PURIFICATION SYSTEM 


APPLICANT(S) FOR DO/EO/US 

Luigi BRUSO et al. 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1. ■ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2. □ This is a SECOND OR SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3 . ■ This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay examination until the 

expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

4. ■ A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 

5. ■ A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. ■ is transmitted herewith (required only if not transmitted by the International Bureau). 
U-J b. □ has been transmitted by the International Bureau. 

■;==:- c _ □ i s not re q U i r ed, as the application was filed in the United States Receiving Office (RO/US). 

6. MB A translation of the International Application into English (35 U.S.C. 371(c)(2)), including a translation of the annexes to the International Preliminary 
£". " Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 

7 - LiP Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

Ul a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

,.p b. □ have been transmitted by the International Bureau. 

£ c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

W d. M have not been made and will not be made. 

8. f|P A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. P An oath or declaration of the inventory) (35 U.S .C. 371(c)(4)). 

10. □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 

Items 11. to 16. below concern other documents) or information included: 

11. □ An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98 . 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

13. ■ A FIRST preliminary amendment. (12 pages) 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. ■ A substitute specification, (attached to a red-ink marked-up version of the English language translation) 

15. □ A change of power of attorney and/or address letter. 

16. ■ Other items or information: 

- Transmittal of Substitute Specification 

- Certificate of Mailing by Express Mail (2 pages) 
Return Receipt Postcard 



P202.1/ 10 



EXPRESS MAIL NO.: EL859246487US 
MAILED: 28 November 2001 



Annex US. II, page 2 



JCGSai:- 

PCT Applicant's Guide - Volume II -- National Chapter - US 



2 8 NOV^ 



J.S. APPLICATION NO. 



VTION NO. (if known, see 37 CFR L5) „ 



INTERNATIONAL APPLICATION NO. 

PCT/CR99/000Q1 



; DOCKET NUMBER 



17. ■ The following fees are submitted: 
BASIC NATIONAL FEE (37 CFR 1. 492(a) (l)-(5)): 

Search Report has been prepared by the EPO or JPO 



CALCULATIONS 



PTO USE ONLY 



fee paid to USPTO (37 CFR 1.482) 



International preliminary 



Neither international preliminary examination fee (37 CFR 1.48 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO 



International preliminary examination fee paid to USPTO (37 CFR 1.482) and 
all claims satisfied provisions of PCT Article 33(2)-(4) 



. $ 890.00 
. $ 710.00 

. $ 740.00 

$ 1,040.00 

$ 100.00 



ENTER APPROPRIATE BASIC FEE AMOUNT 



Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 □ 30 months from 
the earliest claimed priority date (37 CFR 1.492(e)). 



NUMBER EXTRA 



Indejfejident claims 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



TOTAL OF ABOVE CALCULATIONS = 



Reduction of 1/2 for filing by small entity, if applicable. Verified Small Entity Statement 
mustalso be filed (Note 37 CFR 1.9, 1.27, 1.28). 



Processing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 months 
from the earliest claimed priority date (37 CFR 1.492(f)). 



TOTAL NATIONAL FEE 



Feesfiv recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by ai 
appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property 



TOTAL FEES ENCLOSED 



: Based upon entry of the First Preliminary Amendment. 



A check in the 



er the above fee is enclosed. 
_ in the amount of $ 



Please charge my Deposit Account No. 

A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. 19-3550 . A duplicate copy of this sheet is enclosed. 

Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
must be filed and granted to restore the application to pending status. 



SEND ALL CORRESPONDENCE TO: 

Pauley Petersen Kinne & Erickson 
2800 West Higgins Road, Suite 365 
Hoffman Estates, Illinois 60195 
(847) 490-1400 
Fax: (847) 490-1403 

Form PTO-1390 (REV 10-95) page 2 of 2 



SIGNATURE 

Douglas H. Pauley 




NAME 
33,295 



REGISTRATION NUMBER 



980154 

JCU - 2 8 NOV 2001 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: 



Luigi BRUSO 
Pier Enrico BRUSO 



Title: 



PREFABRICATED BIOLOGICAL 
PURIFICATION SYSTEM 



Based Upon: 



PCT/CR99/00001 



Express Mail No.: EL859246487US 



Date of Deposit: 28 November 200 1 



FIRST PRELIMINARY AMENDMENT 



Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Please amend the subject application as follows to place this Patent 
Application in better condition for examination: 

In the claims, substitute the following Claims 1-5 (Amended) for the 
pending Claims 1-5 of the PCT Article 36 Amendment: 

1 . (Amended) In a prefabricated biological purification system 
for treatment of residential wastewater, the system having two main units including 
a primary purification unit having modular elements of an elongated octagonal shape 
and assembled one on top of the other, wherein the modular elements form a container 
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which varies in height depending on a number of the modular elements assembled, 
internal elements having an inflow tube, an internal separation panel with a fluid 
passage duct, a trapezoidal diaphragm, and a device for controlling liquid outflow and 
the container with an octagonal cover, the internal modifications to the primary 
purification unit comprising: 

(a) the internal separation panel having a first reduced height; 

(b) a diaphragm in a form of an octagonal modular element 
positioned approximately in a middle of the container; 

(c) a horizontal fluid passage duct formed as a horizontal opening 
of 5 cm between the separation panel and the diaphragm; and 

(d) an intake space of a flow control device having a second reduced 

height. 

2 . (Amended) In the prefabricated biological purification system 
according to Claim 1 , wherein a secondary purification unit of the two main units 
comprises: panels of various shapes assembled to form an external structure; four 
triangular pieces and one central octagonal piece forming a bottom element; four 
L-shaped pieces with holes in corner areas for a vent tube to pass through which 
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together form an intermediate structure holding the panels together; and a one-piece 
compact fluid distributor. 

3 . (Amended) In the prefabricated biological purification system 
according to Claim 2, wherein the one-piece compact fluid distributor, prefabricated 
from concrete, requires no machinery for operation, and has an intake port in an upper 
central portion, a vent port in an upper section, and fluid distribution holes in a lower 
section. 

4. (Amended) In the prefabricated biological purification system 
according to Claim 1, wherein an internal variation to the primary purifying unit has 
a horizontal fluid passageway positionable at different levels inside the container, 
depending on a capacity of the container and of a diaphragm constructed from an 
elongated octagonal element and separation panel perpendicular to the elongated 
octagonal element, with an opening between the two elements that permits internal 
passage of fluid from one sector to another. 
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5 . (Amended) In the prefabricated biological purification system 
according to claim 1 , wherein complementary internal elements of the biological 
wastewater purification system include a lower diaphragm, the separation panel with 
the fluid passage duct, the flow control element, and a one-piece fluid distributor. 

Please add the following new claims: 

6. In the prefabricated biological purification system according to 
Claim 1, wherein each of the modular elements has the elongated octagonal shape of 
81 cm x 101 cm at a base and 51 cm in height. 

7. In the prefabricated biological purification system according to 
Claim 1, wherein the primary purification unit is a Prefabricated Biological 
Dupurator. 

8. In the prefabricated biological purification system according to 
Claim 1 , wherein an external modification to the primary purification unit includes 
placement of soapy water inlet points on both sides of the upper element 
corresponding to a second internal sector. 
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9. In the prefabricated biological purification system according to 
Claim 1, wherein the system has a secondary purifying unit comprising several 
prefabricated concrete panels and respective upper and lower connecting elements and 
a fluid distributor, and system components are modular. 

1 0. In the prefabricated biological purification system according to 
Claim 1, wherein a one-piece compact fluid distributor, prefabricated from concrete, 
requires no machinery for operation, and has an intake port in an upper central 
portion, a vent port in an upper section, and fluid distribution holes in a lower section. 

On a separate page, please add the following: ABSTRACT OF THE 
DISCLOSURE. 
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-ABSTRACT OF THE DISCLOSURE 

A prefabricated biological purification system which is a complete 
facility for the purification of domestic wastewaters and forms part of the 
technological field of civil engineering, more particularly, the field of black water 
treatment systems. The purification system is very versatile and can be used in 
different types of constructions, such as individual homes, condominiums, buildings, 
towns, and the like, including a unitary facility or multiple facilities depending on 
requirements. The prefabricated biological purification system has two basic units 
including two containers whose size varies depending on the type and equipped with 
all modular elements, bottom, walls and lids, in addition to all complementary internal 
elements. The shape of all components makes them easy to handle, transport and 
assemble and no special machinery or skilled labor is required. The system operates 
as follows: in the first unit, which is a prefabricated biological purifier that includes 
internal and external variations for optimized operation, the first and most important 
purification phase is effected, wherein the black waters are treated in three successive 
phases involving aerobic and anaerobic fermentation and decanting. It is possible to 
internally recirculate the sludges and the effluent of the purifier enters the second unit 
where it is evenly distributed by a liquid distributor. Purification is completed in the 
unit by oxidation of contaminating matters as a result of a bacterial film that covers 
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the filling material. A successive aerobic and partly anaerobic fermentation phase is 
carried out in the unit. The effluent of the system can be emptied into a receptacle 
involving no further treatment. In view of the fact that the prefabricated biological 
purification system does not produce any sludges, no regular maintenance or cleaning 
is required. There are no operating costs due to the fact that no machinery is needed 
for internal operation. It has no environmental impact in view of the fact that the 
entire facility is built underground.-- 
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REMARKS 

Applicants respectfully request entry of the above Preliminary 
Amendment to place this Patent Application in better form for examination and 
prosecution before the U.S. Patent and Trademark Office. 

The claims have been amended to eliminate multiple dependent claims 
and to more definitely and fully claim the subject matter of Applicants' invention. 
Applicants urge that the above Preliminary Amendment introduces no new matter into 
this Patent Application. 

Applicant sincerely believes that this Patent Application is now in 
condition for examination and prosecution before the U.S. Patent and Trademark 
Office. 



Respectfully submitted, 




Pauley Petersen Kinne & Erickson 
2800 West Higgins Road; Suite 365 
Hoffman Estates, Illinois 60195 
TEL (847) 490-1400 
FAX (847) 490-1403 
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MARKED-UP VERISON SHOWING CHANGES MADE 

1. (Amended) [A] In a prefabricated biological purification 
system for [the] treatment of residential wastewater, the system having [comprised of] 
two main units[. The first is] including a primary purification unit [called a 
Prefabricated Biological Depurator, comprised of] having modular elements of an 
elongated octagonal shape[, measuring 81 x 101 cm at the base and 51 cm in height. 
Assembled] and assembled one on top of the other, [said] wherein the modular 
elements form a container[,] which varies in height depending on [the] a number of 
[modules] the modular elements assembled [(from 3 up to a maximum of 6). The] a 
internal elements [are comprised of] having an inflow tube, an internal separation 
panel with a fluid passage duct, a trapezoidal diaphragm, and a device for controlling 
[the] liquid outflow[. The] and the container [is made complete] with an octagonal 
cover[. The] . the internal modifications to the [Prefabricated Biological Depurator 
consist in that] primary purification unit comprising : 

(a) [reduction in the height of] the internal separation panel having 
a first reduced height : 

(b) [the placement of] a diaphragm in [the] a form of an octagonal 
modular element [placed] positioned approximately in [the] a middle of the container; 
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(c) a horizontal fluid passage duct formed as a horizontal opening 
of 5 cm between the separation panel and the diaphragm[, forming a horizontal fluid 
passage duct]; and 

(d) [reduction in the height of the] an intake space of [the] a flow 
control device having a second reduced height . 

2. (Amended) [A] In the prefabricated biological purification 
system according to [as described in] Claim 1, wherein [characterized by all of the 
elements that comprise the] a secondary purification unit of the two main units 
comprises : [the] panels of various shapes [that once] assembled[,] to form [the] an 
external structure; four triangular pieces and one central octagonal piece[, which 
together form the] forming a bottom element; four L-shaped pieces with [3 cm] holes 
in [the corners] corner areas for a [the] vent tube to pass throughf,] which together 
form [the] an intermediate structure [used to hold] holding the panels together; and 
a one-piece compact fluid distributor. 
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3. (Amended) [A] In the prefabricated biological purification 
system according to Claim [as described in Claims 1 and] 2, [characterized by a] 
wherein the one-piece compact fluid distributor, prefabricated from concrete, 
[requiring] requires no machinery for operation, [with] and has an intake port in [the] 
an upper central portion, a vent port in [the] an upper section, and fluid distribution 
holes in [the] a lower section. 

4. (Amended) [A] In the prefabricated biological purification 
system [as described in] according to Claim 1 , [characterized by] wherein an internal 
variation to the primary purifying unit [called the Prefabricated Biological Depurator, 
consisting of] has a horizontal fluid passageway [which can be placed] positionable 
at different levels inside the container, depending on [the container's] a capacity of 
the container [comprised] and of a diaphragm [made] constructed from an elongated 
octagonal element and separation panel perpendicular to [said] the elongated 
octagonal element, with an opening between the two elements that permits [the] 
internal passage of fluid from one sector to another. 
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5. (Amended) [A] In the prefabricated biological purification 
system [as described in] according to claim I, [characterized by all of the] wherein 
complementary internal elements [that comprise] of the biological wastewater 
purification system[:] include a lower diaphragm, [a] the separation panel with [a] the 
fluid passage duct, [a] the flow control element, and a one-piece fluid distributor. 
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TRANSMITTAL OF SUBSTITUTE SPECIFICATION 

Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Applicants have enclosed a Substitute Specification attached to a red ink 
marked-up copy of the verified English language translation of PCT International 
Application PCT/CR99/00001 . The red ink identifies changes to the verified English 
language translation which are incorporated in the Substitute Specification. 

The Substitute Specification includes general revisions to correct 
idiomatic translational errors and to provide proper headings. The undersigned states 
that the Substitute Specification contains no new matter. 
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Applicants sincerely believe that this patent application is now in 



condition for prosecution before the U.S. Patent and Trademark Office. 



Pauley Petersen Kinne & Erickson 
2800 West Higgins Road; Suite 365 
Hoffman Estates, Illinois 60195 
TEL (847) 490-1400 
FAX (847) 490-1403 



Respectfully submitted, 
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"PREFABRICATED BIOLOGICAL PURIFICATION APPARATUS" 

The invention is related to a biological purification apparatus for the treatment of residential 
wastewater which exhibits better characteristic and performances. With respect to the prior art 
comprising a primary and secondary purifying unit. 
5 The prefabricated biological purification apparatus is an apparatus to purify domestic sewage 
enclosed in the technological sector of civil construction, in the field of sewage purifying 
treatments. 

The problem sought to be solved with this prefabricated biological purification apparatus is to 
purify domestic sewage in a satisfactory manner, using an easy and rapid installation 
■ 10 apparatus with a simple but efficient operating that does not need any machinery or any 
periodic maintenance for its internal operating. 

" It also intends to propose a practical and economic solution for constructors when dealing 

with the projection and construction of urbanizations, since the costs of the treatment plants 
currently used are very high, and the periodic and extraordinary maintenance costs fall on the 

1 15 whole community, not to mention their environmental impact, for, in most cases, they are 
placed on the surface where anyone can see them. 

EP-A-0878444 of the same applicant discloses a biological purification apparatus for the 
treatment of residential wastewater comprising modular elements of an elongated octagonal 
shape assembled one on top of the other and forming a container. It further comprises inflow 
20 tube, an internal separation panel with a fluid passage duct, a trapezoidal diaphragm and a 
device for controlling the liquid outflow. The apparatus of EP-A-0878444 corresponds to the 
primary purification unit in claim 1 of the present application. 
Claim 1 differs from EP-A-0878444 in the following elements: 
a) reduction in the height of the internal separation panel 
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b) the placement of a diaphragm in the form of an octagonal modular element forming a 
horizontal fluid passage duct with a horizontal opening between the separation panel and 
the diaphragm 

c) reduction in the height of the intake space of the flow control device 
5 d) water inlet points on both sides of the upper element 

e) the presence of a secondary purifying unit comprising several concrete panels and their 

respective upper and lower connecting elements and a fluid liquid distributor. 
The object of the invention is to obtain an improved biological purification apparatus offering 
high purification efficiency with respect to BOD (Biological Oxygen Demand) and SSS 
10 (Sedimentable Suspended Solids). The solution have several structural modifications as 
compared to the prior art: 

i) the creation of a horizontal fluid passage duct by a reduced height of the separation panel 
and the introduction of the diaphragm allowing mud that passes to the second sector to come 
back to the first sector in the anaerobic zone and so to achieve complete decomposition 
15 ii) the creation of water inlet points in the first and especially second part of the primary 
reactor allowing the introduction of soapy water which normally interferes with the natural 
fermentation process going on in the first part of the reactor 

iii) a reduced entrance space in the flow control element allowing more efficient settling 

iv) the presence of a secondary purifying unit used as trickling filter for further reduction of 
20 the BOD and SSS values. 

Neither the combination of all these features nor each of the feature taken alone can be 
derived from EP-A-0878444. GB-A-2276617 disclosing a modular trickling filter and 
resembling the second purifying unit defined in claim 1 does not disclose the primary 
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purification unit and there is not hint to combine the teaching EP-A-0878444 and GB-A- 
2276617. 

A main characteristic of this apparatus is the moduiization capacity of all its components, 
since a minimum of 25 people may be attended, without having a maximum limit. 
5 It is important to point out that the minimum size for the optimal operating of the 
prefabricated biological purification apparatus is 25 users, as previously indicated, and the 
modular increase may be done in groups of 25 people, reason why the primary unit is 
respected, while the modular increase for the secondary unit may be done in groups of 50 
-i people. 

. 10 Also, with the prefabricated biological purification apparatus, the responsibility for the proper 
" r use of the sanitary facilities on the part of users from each residential unit is individualized, 

for a bad use of such facilities creates problems only to those who generate them, and the 

repair and extraordinary maintenance expenses, in this case, fall on the thoughtless user and 

not the whole community. 
45 The invention shall be better understood from the description hereinbelow of some 

embodiments of the biological purification apparatus disclosed with the help of the drawing 1 

to 19. 

The prefabricated biological purification apparatus consists of two basic purifying units: The 
primary purifying unit, described in EP-A-0878444, changed external and internally, is 
20 composed of prefabricated modular elements made of concrete with an octagonal elongated 
shape of 81 x 101 cm. in plant and 51 cm high (Fig. 3a, 4, 5, 6) assembled one on top of the 
other in order to obtain an octagonal container that varies in height according to the number of 
assembled modules (3 to 6 modules the most). The internal elements necessary for its 
operating are installed inside: the inlet pipe (Fig. 7), the separation sheets with the fluid 
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passage duct (Fig. 8), the trapezoidal diaphragm (Fig. 10) and the flow control element 
modified in the entrance space (Fig. 11). The container is completed with its respective 
octagonal-shaped cover (Fig. 12). 

The amendments to the application n. EP-A-O-0878444 consist of a reduction in the height of 
5 the internal separation sheet and the placement of a semi-concave octagonal element in the 
third position from the upper part (Fig. 5). Between the diaphragm of the semi-concave 
element and the bottom of the internal separation wall (Fig. 9), there is a space 
communicating between the first two sectors that allows eventual mud that passes to the 
second sector through the fluid passage duct (Fig. 8), to come back to the first sector in the 
10 mud digestion zone (Fig. 3b). Also, an inlet has been designed for the entrance of soapy 
waters on both sides of the upper octagonal element, in correspondence with the second 
internal sector (Fig. 6). 

The secondary purifying unit is a container, in this case, with a cubic shape composed of 
modular L-shaped, prefabricated, 98 cm high panels made of concrete (Fig. 14a, 14b), 

15 assembled with each other and placed on four triangular pieces with proper slots to fit the 
panels (Fig. 17a). In the center of these triangular pieces, an octagonal bottom piece is 
installed (Fig. 18). The panels in the upper part are assembled with a square structure 
composed of other four triangular pieces, and on this structure, a liquid distributor is installed 
(Fig. 19a, 19b). In case it is necessary to add more panels, four intermediate triangular pieces 

20 are installed between two modules (Fig. 17b). Once all these elements are assembled, as 
previously explained, they compose a cubic container that varies in size according to the 
number of added modules. The interior of the container is filled with pebbles with a grain 
size distribution ranging between 2 and 4 cm 0. 



4 



In the upper part of the secondary unit, four modular L-shaped elements, of 30 cm high, are 
installed on the closing elements (Fig. 15a, 15b) and it is fully completed with a square cover 
with its respective little lid for inspections. This last part of the container has the outlet for 
the general ventilation tube of 10 cm 0 and the inlet pipe to the fluid distributor 10 cm. 0. 
5 The description of the invention may be done with reference to the included drawings, which 
must not be interpreted as restrictive for the use thereof. 
Fig. 1 - Complete apparatus (a) First purifying unit, (b) Second purifying unit. 
Fig. 2 - First purifying unit, Prefabricated Biological Depurator Patent C.R. # 2540, with the 
respective changes, vertical section (a) Basic kind, (b) Increased type. 
10 Fig. 3 - (a) Octagonal modular bottom element, 81 x 101 x 55 cm, (b) internal mud digestion 
zone. 

Fig. 4 - Ring, octagonal modular element 81 x 101 x 51 cm. 

Fig. 5 - Semi-concave octagonal modular element with a lower diaphragm (change) 81 x 101 
x 5 cm. 

15 Fig. 6 - Superior octagonal modular element (81 x 101 x 51 cm.) with supplementary inlets 
for soapy waters (change). 
Fig. 7 - Inlet pipe 

Fig. 8 - Reduced separation sheet, with the fluid passage duct (change) 
Fig. 9 - Characteristics of the horizontal fluid passage duct. 
20 Fig. 10 - Upper trapezoidal diaphragm. 

Fig. 1 1 - (a) Control flug element (change), (b) Control flug in concrete (change). 

Fig. 12 - Octagonal cover with little lids for inspection. 

Fig. 13 - Second purifying unit, (a) Basic type, (b) Reduced type. 

Fig. 14 - Modular panels, 98 cm high, (a) Normal, (b) Outlet orifice. 
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Fig. 15 - Modular panels, 30 cm high, (a) Normal, (b) With the outlet of 10 cm. in diameter. 
Fig. 16 - Characteristics of the internal filling material. 
Fig. 1 7 - (a) Grooved triangular pieces, (b) Intermediate triangular pieces. 
Fig. 1 8 - Bottom octagonal piece. 
5 Fig. 19 - (a) Flow distributor, (b) Vertical section. 
E = in, S = out, V = ventilation 

The prefabricated biological purification apparatus of domestic sewage, as previously 
explained, is a set of two purifying units and its operating may be explained as follows: the 
sewage coming from the house enters the primary unit, where the main fermentation and 

10 decomposition phase takes place, consisting of three consecutive phases of declaration and 
aerobic and anaerobic fermentation, with the possibility of internal re-circulation of the semi- 
digested mud that passes from a sector to the other, thus allowing the almost complete 
decomposition of the solid particles that are not detected in the effluent and do not remain in 
the interior of the purifying unit, for they appear in the effluent in the form of microscopic 

15 already mineralized particles. 

The excellent operating efficiency occurs due to the high bacterial concentration existing in 
the interior of the first sector of the primary purifying unit, which allows the almost complete 
decomposition of the SSS (Sedimentable Suspended Solids) in approximately 99,9%, with an 
average effluent of > 0.1 m/LH and also a high reduction degree of the DBO5 (Oxygen 

20 Biochemical Demand in 5 days) in approximately 96.5%, with an average effluent of 56 
mg/L. Besides, the water acidity conditions remain neutral with a constant Ph between 6.5 
and 7.5. In the secondary purifying unit, the DBO5 values and the remaining Total Solids in 
Suspension are subsequently reduced, since the liquid passing through a filling material 
becomes oxygenized and the bacterial film covering such material allows, by retaining the 
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bacteria, a subsequent phase of aerobic and partially anaerobic fermentation of the remaining 
polluting load. In this second purifying phase, no solids are detected and there is no mud 
formation. 

The effluent of the prefabricated biological purification apparatus, because of its high 
5 purifying degree, may be poured into any receiver container with no further treatment. 

The filling material of the second unit may be of various kinds, like stone, coke, plastic 
segments, etc. provided that their diameter ranges between 2 and 4 cm. 
The whole apparatus and the machinery need no periodic maintenance for their internal 
operation. Besides, the entire unit is buried; therefore, it has no environmental impact. 
10 For the fermentation processes, no chemical substance or lyophilized bacterial groups are 
needed. 
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CLAIMS 

1. An improved purification apparatus for the treatment of residential wastewater providing 
high purification efficiency and size reduction consisting of modular elements of an 
elongated octagonal shape assembled one on top of the other and forming a container, said 

5 purification unit further comprising an inflow tube, an internal separation panel with a 

fluid passage duct, a trapezoidal diaphragm, and a device for controlling the liquid 
outflow characterized in that: 

the apparatus comprises a primary and a secondary purifying unit, and includes the following 

elements: 

10 (a) the placement at different levels to the interior of the biological purifier of a diaphragm in 
the form of a height reduced octagonal modular element forming thereby a horizontal 
fluid passage duct with a horizontal opening between the height reduced separation panel 
and the diaphragm, such a fluid passage allowing mud that passes to the second sector to 
come back to the first sector in the anaerobic zone and so to achieve complete 

15 decomposition; 

(b) the creation of water inlet points in the first and especially second part of the primary 
reactor allowing the separate introduction of soapy water; 

(c) a secondary purifying unit, filled with filling material, operating as trickling filter, and 
comprising several concrete panels and their respective upper and lower connecting 

20 elements and a fluid liquid distributor; 

(d) a reduced entrance space in the flow control element allowing more efficient settling. 

2. A prefabricated biological purification apparatus according to claim 1, characterized in that 
the secondary purification unit comprises the panels of various shapes that, once assembled, 
form the external structure; four triangular pieces and one central octagonal piece, which 



together form the bottom element; four L-shaped pieces with 3 cm holes in the corners for the 
vent tube to pass through, which together form the intermediate structure used to hold the 
panels together; and a one-piece compact fluid distributor. 

3. A prefabricated biological purification apparatus according to claim 1, characterized in that 
5 a one-piece compact fluid distributor, is prefabricated from concrete, requiring no machinery 

for operation, with an intake port in the upper central portion, a vent port in the upper section, 
and fluid distribution holes in the lower section. 

4. A prefabricated biological purification apparatus according to claim 1, characterized in that 
purifying unit, consist of a horizontal fluid passageway which can be placed at different levels 

10 inside the container, depending on the container's capacity, comprised of a diaphragm made 
from an elongated octagonal element and a separation panel perpendicular to said element, 
with an opening between the two elements that permits the internal passage of fluid from one 
sector to another. 

5. A prefabricated biological purification apparatus according to claim 1, characterized in that 
15 the complementary internal elements that comprise the biological wastewater purification 

apparatus are: a lower diaphragm, a separation panel with a fluid passage duct, a flow control 
element, and a one-piece fluid distributor. 



SUMMARY 

The prefabricated biological purification apparatus is a complete unit to purify domestic 
sewage, enclosed within the technologic sector of the civil construction, specifically, in the 
field of sewage treatment apparatuses. It is a very versatile apparatus because it may be used 
in different kinds of constructions, ranging from one sole residence to condominiums, 
buildings, complete urbanizations, etc. with unitary or multiple units, depending on the needs. 
The Prefabricated Biological Purification apparatus is composed of two basic units consisting 
of two containers of variable dimensions, depending on the type, complete with all their 
modular elements, bottom, walls and cover, in addition to all the completely internal 
elements. 

All components have a shape that allows their easy handling, transportation and assembly, 
with no need for special machinery or qualified labor. 

The operating of the apparatus may be explained as follows: the most important purifying 
phase takes place in the first unit, which is a Prefabricated Biological Depurator Patent C.R. # 
2540 and EP-A-0 878 444 with internal and external changes so as to optimize is operating, in 
three consecutive fermentation phases: aerobic, anaerobic and declaration, with the possibility 
of internal re-circulation of the mud. The effluent of the purifier enters the second unit where 
it is evenly distributed through a fluid distributor. In this unit, the purification of the 
polluting matters by oxidation is completed thanks to a bacterial film that covers the filling 
material, since it is here where a consecutive anaerobic and partially anaerobic fermentation 
takes place. The effluent of the apparatus may be poured into a receptive body with no need 
for further treatments. 

The prefabricated biological purification apparatus does not need any kind of treatments or 
periodic cleaning because it does not produce any mud, and since it does not need any 
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machinery for its internal operating, it has no usage costs, and since the whole unit is buried, 
it does not have any environmental impacts. 
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PREFABRICATED BIOLOGICAL PURIFICATION SYSTEM 



DESCRIPTION 

5 ■ The prefabricated biological purification system Is a system to purify domestic sewage enclosed in 
the technological sector of civil construction, in the field of sewage purifying treatments. 
. The problem sought to be solved with this prefabricated biological purification system Is to purify 
domestic sewage in a satisfactory manner, using an easy and rapid Installation system with a simple 
but efficient functioning that does not need any machinery or any periodic maintenance for its internal 

10 functioning. 

It also intends to propose a practical and economic solution for constructors when dealing with the 
projection and construction of urbanizations, since the costs of the treatment plants currently used are 
very high, and the periodic and extraordinary maintenance costs fall on the whole community, not to 
mention their environmental impact, for, in most cases, they are placed on the surface where anyone 
15 can see them. 

A main characteristic of this system is the modullzation capacity of ail its components, since a 
minimum of 25 people may be attended, without having a maximum limit. 

It is important to point out that the minimum sire for the optimal functioning of the prefabricated 
biological purification system Is 25 users, as previously Indicated, and the modular increase may be 

20 done in groups of 25 people, reason why the primary unit is respected, while the modular Increase for 
the secondary unit may be done in groups of SO people.' 

Also, with the prefabricated biological purification system, the responsibility for the proper use of the 
sanitary facilities on the part of users from each residential unit is individualized, for a bad use of such, 
facilities creates problems only to those who generate them, and the repair and extraordinary 

25 maintenance expenses, in this case, fall on the thoughtless user and not the whole community. 

The prefabricated biological purification system aonsists of two basic purifying units: The primary 
purifying unit, the Prefabricated Biological Depurator Patent Costa Rica # 2540 and EP-A-0 878 444, 
changed externa! and internally, is composed of prefabricated modular elements made of concrete with 
an octagonal elongated shape of 51 x 101 cm. In plant and 51 cm high {Fig. 3a, 4, 5, 6) assemblad one 

30 on top of the other in order to obtain an octagonal container that varies in height according to the 
number of assembled modules (3 to 6 modules the most). The internal elements necessary for its 
functioning are installed inside: the inlet pipe (Fig. 7), the separation shests with the fluid passage duct 
(Fig. 8), the trapezoidal diaphragm (Fig. 10) and trie flow control element modified in the entrance 
space (Fig. 1 1). The container is completed with its respective octagonal-shaped cover (Fig. 12). 

35 The amendments to the Patent C.R. # 2540 consist of a reduction in the height of the internal 
separation sheet and the placement of a semi-concave octagonal element in the third position from the 
upper part (Fig. 5). Between the diaphragm of the semi-concave element and the bottom of the internal 
separation wali (Fig. B), there is a 5 cm. communicatfna space between the first two sectors that allows 
eventual mud that passes to the second sector thorough the fluid passage duct (Fig. 8), to come back 

40 to the first sector in the mud digestion zone (Fig. 3b). Also, a inlet has been designed for the entrance 
of soapy waters on both sides of the uppsr octagonal element, in correspondence with the second 
Internal sector (Fig. 6). 

The secondary purifying unit is a container, in this case, with a cubic shape composed of modular L- 
shaped, prefabricated, 98 cm high panels made of concrete (Fig. 14a.14b). assembled with each other 
45 and placed on four triangular pieces with proper slots to fit the panels (Fig. 17a). in the center of these 
triangular pieces, an octagonal bottom piece Is installed (Fig. 18). The panels in the upper part are 
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assembled with a square structure composed of other four triangular pieces, and on this structure, a 
liquid distributor is installed (Fig. 19a, 19b). In case it is necessary to add more panels, four 
intermediate triangular pieces are installed between two modules. {Fig. 17b). Once ali these elements 
are assembled, as- previously explained, they compose a cubic container that varies in size according 
5 to the number of added modules. The interior of the container is filled with pebbles with a grain size 
distribution ranging between 2 and 4 cm 0. 

. In the upper part of the secondary unit, four modular L-shaped elements, of 30 cm. high are installed 
on the closing elements (Fig. 15a, 15b) and it is fully completed with a square cover with Its respective 
little lid for inspections. This last part of the container has the outlet for the general ventilation tube of 
10 1 0 cm 0 and the inlet pipe to the fluid distributor 1 0 cm. 0. 

The description of the invention may be done with reference to the included drawings, which must 
not be interpreted as restrictive for the use thereof. 

15 Fig. 1 - Complete system (a) First purifying unit, (b) Second purifying unit. 

Fig. 2 - First purifying unit, Prefabricated Biological Depurator Patent C.R. # 2540, with the respective 
changes, vertical section (a) Basic kind, (b) Increased type. 

Fig. 3 - (a) Octagonal modular bottom element, 81 x 101 x 55 cm, (b) internal mud digestion rone. 
Fig. 4 - Ring, octagonal modular element 81 x 101 x 51 cm. 
20 Fig. 5 - Semi-concave octagonal modular element with a lower diaphragm (change) 61 x 101 x 5 cm. 
Fig. 6 - Superior octagonal modular element ( 81 x 101 x 51 cm.) with supplementary inlets for soapy 
waters (change). 
Fig. 7 - inlet pipe 

Fig. 8 - Reduced separation sheet, with the fluid passage duct (change) 
25 Fig. 9 - Characteristics of the horizontal fluid passage duct 
Fig. 10 - Upper trapezoidal diaphragm. 

Fig. 1 1 - (a) Control flug element (change), (b) Control Aug in concrete (change). 

Fig. 12 - Octagonal cover with little lids for inspection. 

Fig. 1 3 - Second purifying unit, (a) Basic type, (b) Reduced type. 
30 Fig. 14 - Modular panels, 95 cm high, (a) Normal, (b) Outlet orifice. 

Fig. 15 - Modular panels, 30 cm high, (a) Normal, (b) With the outlet of 10 cm. in diameter. 

Hg. 16 - Characteristics of the Interna! filling material.' 

Fig. 17 - (a) Grooved triangular pieces, (b) intermediate triangular pieces. 

Fig. 18 - Bottom octagonal piece. 
35 Fig. 1 9 - (a) Flow distributor, (b) Vertical section. 

E = in, S = out, V = ventilation 



ThB prefabricated biological purification system of domestic sewage, as previously explained, is a 
set of two purifying units and its functioning may be attained as follows: the sewage coming from the 

40 house enters the primary unit, where the mam fermentation and decomposition phase takes place, 
consisting of three consecutive phases of decaritatlon and aerobic and anaerobic fermentation, with 
oi-un««!WUK. r, f i^mai rA-r.ir ra .i«iinn of the semi-dloested mud that passes from a sector to the other, 
thus allowing the almost complete decomposition of the solid particles that are not detected in the 
effluent and do not remain in the interior of the purifying unit, for they appear in the effluent in the form 

45 of microscopic already mineralized particles. 
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The excellent functioning efficiency occurs du« to the high bacterial concentration existing In the 
interior of the first sector of the primary purifying unH, which allows the almost complete decomposition 
of the SSS (Sedimentable Suspended SoJJds) in approximately 99,9%, with an average effluent of > 
0.1 m/LH and also a high reduction degree of the DB0 5 (Oxygen Biochemical Demand in 5 days) in 
approximately 96.5%, with an average effluent of 5S mg/L Besides, the water acidity conditions remain 
neutral with a constant Ph betwsan 6.5 and 7.5. In the secondary purifying unit, the DB0 5 values and 
the remaining Total Solids in Suspension are subsequently reduced, since the liquid passing through a 
filling material becomes oxygenized and the Oactwlaii film covering such material allows, by retaining 
the bacteria, a subsequent phase of aerobic and partially anaerobic fermentation of the remaining 
polluting load. In this second purifying phase, no solids are detected and there is no mud formation. 

The effluent of the prefabricated biological purification system, because of its high purifying degree, 
may be poured into any receiver container with no further treatment. 

The filling material of the second unit may b© of various kinds, liKe stone, coke, plastic segments, 
etc. provided that their diameter ranges between 2 arid 4 cm. 

The whole system and the machinery need rio periodic maintenance for their internal operation. 
Besides, the entire unit is buried; therefore, it has no environmental impact. 
For the fermantation processes, no chemical substenoe or lyophilizad bacterial groups are needed. 
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CLAIMS 



1. A prefabricated biological purification .system for the treatment of residential wastewater, 
comprised of two main units. The first is a primary purification unit called a Prefabricated Biological 

5 Depurator, comprised of modular elements of an elongated octagonal shape, measuring 81 x 101 

cm. at the base and 51 cm. in height. Assembled one on top of the other, said modular elements 
form a container, which varies in height depending on the number of modules assembled (from 3 
up to a maximum of S). The internal elements are comprised of an inflow tube, an internal 
separation panel with a fluid passage duct a trapezoidal diaphragm, and a device for controlling 

10 the liquid outflow. The container is made complete with an octagonal cover. 

The internal modifications to the Prefabricated Biological Depurator consist in that: 

(a) reduction in the height of the internal separation panel; 

(b) the placement of a diaphragm in the form of an octagonal modular element placed 
approximately in the middle of the container; 

15 (c) horizontal opening of 5 cm. between the separation panel and the diaphragm, forming a 
horizontal fluid passage duct; 

(d) reduction In the height of the intake space of the flow control device. 

The external modification to the Prefabricated Biological Depurator consists of the placement of 
the soapy water Inlet points on both sides of the upper element corresponding to the purifier's 

20 second internal sector. 

The system is completed with a secondary purifying unit comprised of several prefabricated 
concrete panels and their respective upper and lower connecting elements, afong with a fluid 
distributor. All of the system components are modular, and thus the respective dimensions and 
capacities of the containers vary depending on the number of modules used. 

25 2. A prefabricated biological purification system as described in Claim 1, characterized by all of the 
elements that comprise the secondary purification unit: the panels of various shapes that, once 
. assembled, form the external structure; four triangular pieces and one central octagonal piece, 
which together form the bottom element; four L-ahaped pieces with 3 cm. holes in the comers for 
the vent tube to pass through, which together form the intermediate structure used to hold the 

30 panels together; and a one-piece compact fluid distributor. 

3. A prefabricated biological purification system as described In Claims 1 and 2, characterized by a 
one-piece compact fluid distributor, prefabricated from concrete, requiring no machinery for 
operation, with an intake port in the upper central portion, a vent port in the upper section, and fluid 
distribution holes In the lower section. 

35 4. A prefabricated biological purification system as described in Claim 1, characterized by an internal 
■ variation to the primary purifying unit called the Prefabricated Biological Depurator, consisting of a 
horizontal fluid passageway which can be placed at different levels Inside the container, depending 
on the container's capacity, comprised of a diaphragm made from an elongated octagonal element 
and a separation panel perpendicular to said element, with an opening between the two elements 

40 that-permits the interna! passage of fluid from one sector to another. 

5. ' A prefabricated biological purification system as described in claim 1 , characterized by all of the 
complementary internal elements that comprise the biological wastewater purification system: a 
lower diaphragm, a separation panel with a fluid passage duct, a flow control element, and a one- 
piece fluid distributor. 

45 
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BACKGROUND OF THE INVENTION 

The prefabricated biological purification system is used to purify 
domestic sewage enclosed in the technological sector of civil construction, in the field 
of sewage purifying treatments. 

One problem to be solved with this prefabricated biological purification 
system is to purify domestic sewage in a satisfactory manner, using an easy and rapid 
installation system with simple but efficient functioning that requires no machinery 
or periodic maintenance for its internal functioning. 

The system also provides a practical and economic solution for 
constructors when dealing with the projection and construction of urbanizations, 
because the costs of the treatment plants currently used are very high, and the periodic 
and extraordinary maintenance costs fall on the entire community, not to mention 
their environmental impact, because they are placed on the surface where anyone can 
see them. 

One main characteristic of this system is the modulization capacity of 
all its components, because a minimum of 25 people may be attended, without having 
a maximum limit. 

It is important to note that the minimum size for the optimal functioning 
of the prefabricated biological purification system is 25 users, as previously indicated. 
A modular increase may be done in groups of 25 people, a reason why the primary 
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unit is respected, while the modular increase for the secondary unit may be done in 
groups of 50 people. 

Also, with the prefabricated biological purification system, 
responsibility for the proper use of the sanitary facilities by the users from each 
residential unit is individualized, for improper use of such facilities creates problems 
only to those who generate them. Repair and extraordinary maintenance expenses, 
in this case, fall on the thoughtless user and not the entire community. 

SUMMARY OF THE INVENTION 

The prefabricated biological purification apparatus of this invention is 
a complete unit to purify domestic sewage, enclosed within the technologic sector of 
the civil construction, specifically, in the field of sewage treatment apparatuses. It is 
a very versatile apparatus because it may be used in different kinds of constructions, 
ranging from a single residence to condominiums, buildings, complete urbanizations, 
etc. with unitary or multiple units, depending on the needs. The Prefabricated 
Biological Purification apparatus of this invention has two basic units with two 
containers of variable dimensions, depending on the type, complete with all their 
modular elements, bottom, walls and cover, in addition to all the completely internal 
elements. 

All components have a shape that allows easy handling, transportation 
and assembly, with no installation need for special machinery or qualified labor. 
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Operation of the apparatus may be explained as follows: one important 
purifying phase occurs in the first unit, which is a Prefabricated Biological Depurator 
according to Patent Costa Rica No. 2540 and European Patent Reference EP-A-0 878 
444 with internal and external changes so as to optimize operation, in three 
consecutive fermentation phases: aerobic, anaerobic and declaration, with the 
possibility of internal re-circulation of mud. The effluent of the purifier enters the 
second unit where it is evenly distributed through a fluid distributor. In the second 
unit, the purification of the polluting matters by oxidation is accomplished with a 
bacterial film that covers the filling material, where a consecutive anaerobic and 
partially anaerobic fermentation occurs. The effluent of the apparatus may be poured 
into a receptive body with no need for further treatments. 

The prefabricated biological purification apparatus needs no kind of 
treatments or periodic cleaning because it produces no mud, and because it needs no 
machinery for its internal operating, it has no usage costs, and because the entire unit 
is buried, it does not have environmental impacts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention is described with reference to the included drawings, 

wherein: 

Fig. la is a partial cut-away view of a first purifying unit of a complete 

system; 
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Fig. lb is a partial cut-away view of a second purifying unit of a 
complete system; 

Fig. 2a is a vertical sectional view of a first purifying unit, according to 
Patent Costa Rica No. 2540, of a basic type; 

Fig. 2b is a vertical sectional view of a first purifying unit, according 
to Patent Costa Rica No. 2540, of an increased type; 

Fig. 3a is a partial cut-away perspective view of an octagonal modular 
bottom element, 81x101x55 cm; 

Fig. 3b is a schematic view of an internal mud digestion zone; 

Fig. 4 is a perspective view of a ring, an octagonal modular element 
81 x 101 x 51 cm; 

Fig. 5 is a perspective view of a semi-concave octagonal modular 
element with a lower diaphragm (change) 81x101x5 cm; 

Fig. 6 is perspective view of an octagonal modular element (81 x 101 
x 51 cm) with supplemental inlets for soapy waters (change); 

Fig. 7 is a view of an inlet pipe; 

Fig. 8 is a view of a reduced separation sheet, with a fluid passage duct 

(change); 

Fig. 9 is a view of characteristics of a horizontal fluid passage duct; 
Fig. 10 is a view of an upper trapezoidal diaphragm; 
Fig. 1 la is a view of a control flug element (change); 
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Fig. 1 lb is a view of a control flug in concrete (change); 

Fig. 12 is a view of an octagonal cover with small inspection lids; 

Fig. 13a is a view of a second purifying unit, a basic type; 

Fig. 13b is a view of a second purifying unit, a reduced type; 

Fig. 14a is a view of a normal modular panel, 98 centimeters high; 

Fig. 14b is a view of a outlet orifice of modular panels, 98 centimeters 

high; 

Fig. 15a is a view of a normal modular panel, 30 centimeters high; 

Fig. 15b is a view of modular panels, 30 centimeters high, having an 
outlet of 10 centimeters in diameter; 

Fig. 16 shows characteristics of internal filling material; 

Fig. 17a shows a view of a grooved triangular piece; 

Fig. 17b shows a view of an intermediate triangular piece; 

Fig. 18 shows a bottom octagonal piece; 

Fig. 19a shows a flow distributor; and 

Fig. 19b shows a vertical section. 

In the drawings, E= in, S= out, and V= ventilation. 
DESCRIPTION OF PREFERRED EMBODIMENTS 

The prefabricated biological purification system comprises two basic 
purifying units: a primary purifying unit, such as the Prefabricated Biological 
Depurator disclosed in Patent Costa Rica No. 2540 and European Patent Reference 
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EP-A-0 878 444, changed external and internally, having prefabricated modular 
elements made of concrete with an octagonal elongated shape of 81 x 101 cm. In 
plant and 51 cm high (Figs. 3a, 4, 5, 6) assembled one on top of the other in order to 
obtain an octagonal container that varies in height according to the number of 
assembled modules (3 to 6 modules maximum). The internal elements necessary for 
functioning are installed inside: the inlet pipe (Fig. 7), the separation sheets with the 
fluid passage duct (Fig. 8), the trapezoidal diaphragm (Fig. 10), and the flow control 
element modified in the entrance space (Fig. 1 1). The container is completed with its 
respective octagonal-shaped cover (Fig. 12). 

The amendments to the Patent Costa Rica No. 2540 include a reduction 
in the height of the internal separation sheet and the placement of a semi-concave 
octagonal element in the third position from the upper part (Fig. 5). Between the 
diaphragm of the semi-concave element and the bottom of the internal separation wall 
(Fig. 9), there is a 5 cm communicating space between the first two sectors that allows 
eventual mud that passes to the second sector through the fluid passage duct (Fig. 8), 
to return to the first sector in the mud digestion zone (Fig. 3b). Also, an inlet is 
designed for the entrance of soapy waters on both sides of the upper octagonal 
element, in correspondence with the second internal sector (Fig. 6). 

The secondary purifying unit is a container, in this case, with a cubic 
shape having modular L-shaped, prefabricated, 98 cm high panels made of concrete 
(Figs. 14a, 14b), assembled with each other and placed on four triangular pieces with 
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proper slots to fit the panels (Fig. 17a). In the center of these triangular pieces, an 
octagonal bottom piece is installed (Fig. 18). The panels in the upper part are 
assembled with a square structure composed of four triangular pieces, and on this 
structure, a liquid distributor is installed (Figs. 19a, 19b). If it is necessary to add 
more panels, four intermediate triangular pieces are installed between two modules 
(Fig. 17b). Once all these elements are assembled, as previously explained, they 
compose a cubic container that varies in size according to the number of added 
modules. The interior of the container is filled with pebbles with a grain size 
distribution ranging between 2 and 4 cm diameter. 

In the upper part of the secondary unit, four modular L-shaped elements, 
of 30 cm high are installed on the closing elements (Figs. 15a, 15b) and it is fully 
completed with a square cover with a small lid for inspections. This last part of the 
container has the outlet for the general ventilation tube of 10 cm diameter and the inlet 
pipe to the fluid distributor 10 cm diameter. 

The prefabricated biological purification system of domestic sewage, 
as previously explained, includes a set of two purifying units and its functioning is 
further explained in the following specification. The sewage coming from the house 
enters the primary unit, where a main fermentation and decomposition phase takes 
place, including three consecutive phases of decantation and aerobic and anaerobic 
fermentation, with the possibility of internal re- circulation of the semi-digested mud 
that passes from a sector to the other, thus allowing the almost complete 
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decomposition of the solid particles that are not detected in the effluent and that do 
not remain in the interior of the purifying unit, because they appear in the effluent in 
the form of microscopic already mineralized particles. 

The excellent functioning efficiency occurs due to the high bacterial 
concentration existing in the interior of the first sector of the primary purifying unit, 
which allows the almost complete decomposition of the SSS (Sedimentable 
Suspended Solids) in approximately 99.9%, with an average effluent of greater than 
0.1 m/LH and also a high reduction degree of the DB0 5 (Oxygen Biochemical 
Demand in 5 days) in approximately 96.5%, with an average effluent of 56 mg/L. 
Besides, the water acidity conditions remain neutral with a constant Ph between 6.5 
and 7.5. In the secondary purifying unit, the DB0 5 values and the remaining Total 
Solids in Suspension are subsequently reduced, since the liquid passing through a 
filling material becomes oxygenized and the bacterial film covering such material 
allows, by retaining the bacteria, a subsequent phase of aerobic and partially 
anaerobic fermentation of the remaining polluting load. In this second purifying 
phase, no solids are detected and there is no mud formation. 

The effluent of the prefabricated biological purification system, because 
of its high purifying degree, may be poured into any receiver container with no further 
treatment. 
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The filling material of the second unit may be of various kinds, such as 
stone, coke, plastic segments, and the like provided that their diameter ranges between 
2 and 4 cm. 

The entire system and the machinery need no periodic maintenance for 
internal operation. Besides, the entire unit is buried and thus has no environmental 
impact. For the fermentation processes, no chemical substance or lyophilized 
bacterial groups are needed. 
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PREFABRICATED BlOLOGtCAL PURIFICATION SYSTEM 




The prefabricated biological purification system is (a systemjjo purify domestic sewage enclosed in 
the technological sector of civif construction, in the field of sewage purifying treatments. 
-> (Jh^ problem (soughtj to be solved with this prefabricated biological purification system Is to purify 
domestic sewage in a satisfactory manner, using an easy and rapid Installation system wlthfajsimpie 
but efficient functioning thatjdoes not need anyjmachinery orjany) periodic maintenance for its interna! 
functioning, ^ «j£]2SE*£.* 0 

[It also intends to proposeja practical and erandmjc solution for constructors when dealing with the 
projection and construction of urbanizations, fslncejjfhe costs of the treatment plants currently used are 
very high, and the periodic and extraordinary maintenance costs fall on thefwholellc^munrty, not to 
mention their environmental impact, {for, in most casesj they are placed on the surface where anyone 

LAJfrnatn characteristic of this system is the modullzation capacity of ali its components J (since) a 
minimum of 25 people may be attended, without having a maximum limit. 

It is important to^point outj^hat tFfe minimum sire for the optima! ■ functioning^ the prefabricated 
biological purification system ls25 users, as previously IndlcatedTand m^modular increase may be 
done In groups of 25 people.j^reason why the primary unit i8 respected, whfe the modular Increase for 
the secondary unit may be done In groups of SO people.' 

Also, with the prefabricated biological purification aystem.jthejreaponsibility for the proper.use of the 
sanitary fadllt!es[on|the Y jpari of] users from each residBrffiBhjnit is individualized, forja ba^J8e P o7lt^h, 
facilities creates problems only to those who generate thenC" and the repair) and ex traordinary 

f tenance expenses - '^hwM w&teE^^ 

The prefabricated biological purification system [consists ofpo basic purifying units: |Thefprimary °~- 
purifying unit.^the^refabricated Biological Depurator Patent Cosfa Rib^# 2540 arvd^EP^fcb 878 444, 
changed externa! and internally, [is composed oj|pr«fabric^ted modular elements made of concrete with 
an octagonal elongated shape of 81 x 101 cm. in plant and 51 cm high fRgTW,^, 5, 6) assembled one 
on top of the other in order to obtain an octagonal container that varies in height according to the 
number of assembled modules (3 to 6 modulesjthe mosj). The internal elements necessary forfjtsj 
functioning are installed inside: the iniet pipe (Fig. 7), the separation sheets with the fluid passage duct 
(Fig. 8), the trapezoidal diaphragm (Fig. 10)^and the flow control element modified in the entrance 
space (Fig. 1 1 ). The co^air^iicorapleted with its respectlve.octaggnal-shaped cover (Fig. 1 2). 

The amendments to mePaten^.R. #] 264Q {consist o^a'^e^uctlon in the height of the internal 
separation sheet and the placement of a semi-concave octagonal element in the third position from the 
upper part (Fig. 5). Between the diaphragm of the saml-concave element and the bottom of the internal 
separation wali (Fig. 9), there is a 5 cm. communicating space between the first two sectors that allows 
eventual mud that passes to the second sectorfhorougjfhe flulcr passage duct (Fig. 8), to (come baci^iwn 
to the first sector in the mud digestion zone (Fig. 3b). Also,fa1jrfet[has bee^'esigned for the entrance 
of soapy waters on bo,lh sides of the upper octagonal element, in correspondence with the second 
Interna! sector (Fig. 6). k<*.v/i«3 
The secondary purifying unit is a container, in this cage, with a cubic shapejcomposed o^modular L- 
ahapsd, prefabricated, 9B cm high panels made of ooncreie'fpig'|l4a,14b). assembled with each other 
and placed on four triangular pieces with proper slots to fit the panels (Fig. 17a). In the center of these 
triangular pieces, an octagonal bottom piece is installed (Fig. 18). The panels in the upper part ere 

C l^.S- a - j *^r "f" w 1 



assembied with a square structure composed of^therjfour triangular pieces, and on this structure, s 
liquid distributor is installed ^=ig^l9a? 19b). Qn case)frt necessary to add more panels, four 
intermediate triangular pieces are installed between two modules£j{Fig. 17b). Once all these elements 
are assembled, as previously explained, they compose a cubic container that varies in size according 
to the number of added modules. The interior of the container is filled with pebbles with a grain size 
distribution ranging between 2 and A cm[cip A^^&M^r 

In the upper part oj the secondary unit, four modular L-shaped elements, of 30 cm. high are 
on the closing elements (f ig^Sa, 15b) and it is fully completed with a square cover witr^srespective 
Iitije|lid for inspections. This last part of the container has the outlet for the general ventilation tube of 
1 0 cmgl and the inlet pipe to the fluid distributor 1 0 crrf 2jjT <kiQ-wvJt4L¥- 

yhe description of thejjnventlon |may be done^with reference to the included drawings, Which must 
not be interpreted as restrictive for the us© thereof. 3 ^^J^- * 



15 \jr\g. 1 - Complete system (a) First purifying unit, (b) Second purifying unit. 

Fig. 2 - First purifying unit, Prefabricated Biological Depurator Patent C.R. # 2540, with the respective 
changes, vertical section (a) Basic kind, (b) Increased type. 

Fig. 3 - (a) Octagonal modular bottom element, 81 x 101 x 55 cm, (b) internal mud digestion zone. 
Fig. 4 - Ring, octagonal modular element 81 x 101 x 51 cm. 
20 Fig. 5 - Semi-concave octagonal modular eiemsmt with a tower diaphragm (change) 61x101x5 cm. 
Fig. 6 - Superior octagonal modular element (61 x 101 x 51 cm.) with supplementary inlets for soapy 
waters (change). 
Fig. 7 - Inlet pipe 

Fig. 8 - Reduced separation sheet, with the fluid passage duct (change) 
25 Fig. 9 - Characteristics of the horizontal fluid passage dud 
Fig. 10 - Upper trapezoidal diaphragm. 

Fig. 1 1 - (a) Control Aug element (change), (b) Control Aug in concrete (change). 

Fig. 12 - Octagonal cover with little lids for inspection. 

Fig. 1 3 - Second purifying unit, (a) Basic type, (b) Reduced type. 
30 Fig. 14 -Modular panels, 9B cm high, (a) Normal, (b) Outlet orifice. ' 

Fig. 15 - Modular panels, 30 cm high, (a) Normal, (b) With the outlet of 10 cm. in diameter. 

Fig. 16 - Characteristics of the internal filling material. 

Fig. 17 - (a) Grooved triangular pieces, (b) intermediate triangular pieces. 

Fig. 1 8 - Bottom octagonal piece. ^/~v- — ~-vT — 
35 Fig. 19 - (a) Flow distributor, (b) Vertical section, i ( * /n sesk o~ new' 
j E = in, S = out, s V = ventilation. / -Hte <f\ as. — su 

The prefabricated biological purification systerr^off^o^ 
set of two purifying units and Us functiontnojpjay be]^talned|arfollows: thej sewage%'mtng^om1he 

40 house enters the^rir^ajry unit, wherejjth^ main fermantetlon and decomposition phase takes place, 
{consisting ojjjftrae consecutive phases of dftcantatlon and aerobic end anaerobic fermentation, with 
tfre-possiWIity of ir»tstt?at ra-c'rculation of the semi-digested mud that passes from a sector to the other, 
thus allowing Jie^aimost complete decomposition of the solid particles that are not detected in the 
effluent ancj/(do not remain in the interior of the purifying unit,(forj they appear in the effluent in the form 

45 of microscopic already mineralized particles. {_ ^ e . c , eu ^ s ^ 
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The excellent functioning effiei&ncy occurs due to the high bacterial concentration existing in the 
interior of the first sector of the primary purifying unit, which allows the almost txjmplete decomposition 
of the SSS (Sedimentable Suspended Solids) in approximately, 9§, with an average effluent of[>]^Ytokr 
0.1 m/LH and also a high reduction degree of the DB0 5 (Oxygen Biochemical Demand in 5 days) in +kt " M 
5 approximately 96,5%, with an average effluent of 56 mg/L Besides, the water acidity conditions remain 
neutral with a constant Ph between 6.5 and 7.5. in the secondary purifying unit, the DB0 5 values and 
the remaining Total Solids in Suspension are aub&equsntfy reduced, since the liquid passing through a 
filling material becomes oxygenized and the bactwM film covering such material aiiows, by retaining 
the bacteria, a subsequent phase of aerobic and partially anaerobic fermentation of the remaining 
10 polluting load. In this second purifying phase, no solids are detected and there is no mud formation. 

The effluent of the prefabricated biological purification system, because of its high purifying degree, 
may be poured into any receiver container with no further treatment. ^ ^d, ^ 
The filling material of the second unit may b© of various kinds, jjikej/stone, coke, pfastic segments, 
fad- -lie. fil«e(etc"3 provided that then- diameter ranges between 2 and 4 cm. * 

15 The ^vhol^syslenTsnd the machinery nsedrio RjjJ^c maintenance for [their] internal operation. 
Besides, the entire unit is buried^ therefore, §|fiaB no environmental impact. 
For the fermentation processes, no chemical substance or iyophilized bacterial groups are needed. 
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[summary] f , . Lr 

The prefabricated biological purification apparatus/is a complete unit to purify domestic 

sewage, enclosed within the technologic sector of the civil construction, specifically, in the 

field of sewage treatment apparatuses. It is a very versatile apparatus because it may be used 

5 in different kinds of constructions, ranging from /one sola (residence to condominiums, 

buildings, complete urbanizations, etc. with unitary or multiple units, depending on the needs. 

of -f-kiS Vw-c-a+T ovs. KfcJ 

The Prefabricated Biological Purification apparatuses composed ofjtwo basic units jconsisting 
c^jtwo containers of variable dimensions, depending on the type, complete with all their 
modular elements, bottom, walls and cover, in addition to all the completely internal 
10 elements. 

All components have a shape that allows /their) easy handling, transportation and assembly, 
with no/need for special machinery or qualified labor. 

I The operatingyof the apparatus may be explained as follows: [the most] important purifying ( „ , f 
phase takes placejin the first unit, which is a Prefabricated Biological DepuratoB^tenli/C.R. # f 
15 2540 and^EP-A-0 »78 444 with internal and external changes so as to optimizers operating in 
three consecutive fermentation phases: aerobic, anaerobic and declaration, with the possibility 
of internal re-circulation of^hejmud. The effluent of the purifier enters the second unit where 
it is evenly distributed through a fluid distributor. In jthisjfunit, the purification of the 
polluting matters by oxidation is completed thanks to] a bactenal film that covers the filling 
20 material, jsince it is herejwhere a consecutive anaerobic and partially anaerobic fermentation 
oocu-rf ^takes placjj. The effluent of the apparatus may be poured into a receptive body with no need 
for further treatments. . 
The prefabricated biological purification apparatus jdoes not need any] [kind of treatments or 
periodic cleaning because it jdoes not produce any) mud, and^sinc^it[3oes not need anyj^ 



machinery for its internal operating, it has no usage costs, andjsinc^ithe^vhole) unit is buried, 
nyj environmental impacts. /-kti £ - 
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— ^£REEABRI€ATE D BIGI^^etL PgRIFICAl IONl\PP4KA:TUS^ 

The invention is related to a biological purification apparatus for the treatment of residential 
wastewater which exhibits better characteristic and performances. With respect to the prior art 
comprising a primary and secondary purifying unit. 
5 The prefabricated biological purification apparatus is an apparatus to purify domestic sewage 
enclosed in the technological sector of civil construction, in the field ofAewage purifying 
treatments. 

The problem sought to be solved with this prefabricated biological/purification apparatus is to 
purify domestic sewage in a satisfactory manner, using ah easy and rapid installation 

10 apparatus with a simple but efficient operating that dogfe not need any machinery or any 
periodic maintenance for its internal operating. 
It also intends to propose a practical and economic solution for constructors when dealing 
with the projection and construction of urbanizations, since the costs of the treatment plants 
currently used are very high, and the periodic and extraordinary maintenance costs fall on the 

15 whole community, not to mention their environmental impact, for, in most cases, they are 
placed on the surface where anyone can see them. 

EP-A-0878444 of the same applicant discloses a biological purification apparatus for the 
treatment of residential wastewater comprising modular elements of an elongated octagonal 
shape assembled one on top of the other and forming a container. It further comprises inflow 
20 tube, an internal separation panel with a fluid passage duct, a trapezoidal diaphragm and a 
device for controlling the liquid outflow. The apparatus of EP-A-0878444 corresponds to the 
primary purification unit in claim 1 of the present application. 

Zml differs from EP-A-0878444 in the following elements: 
!e^uc±ion4n-the4ieight^ «- 
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*— h) the -pl acement of a d iaphrag m in the form -jaLaa-octa; 

horizontal fluid passage duct with a horizontal opening between the separation panei^and 
the diaphragm 

c) reduction in the height of the intake space of the flow control device 
5 d) water inlet points on both sides of the upper element 

e) the presence of a secondary purifying unit comprising severaj/concrete panels and their 
respective upper and lower connecting elements and a fluid/liquid distributor. 

The object of the invention is to obtain an improved biological purification apparatus offering 

high purification efficiency with respect to BOD .(Biological Oxygen Demand) and SSS 
10 (Sedimentable Suspended Solids). The solution! have several structural modifications as 

compared to the prior art: 

i) the creation of a horizontal fluid passage duct by a reduced height of the separation panel 

and the introduction of the diaphragm allowing mud that passes to the second sector to come 

Probic zone and so to achieve complete decomposition 
>ints in the first and especially second part of the primary 
of soapy water which normally interferes with the natural 
the first part of the reactor 
e flow control element allowing more efficient settling 
>urifying unit used as trickling filter for further reduction of 
:hese features nor each of the feature taken alone can be 
5B-A-2276617 disclosing a modular trickling filter and 
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pufifte ation unit and th ere i s not hint to - com b ine the t e aching EP -A^S?S444-BiKi"~GB :: A : ~; 

2276617. / 
A main characteristic of this apparatus is the modulization capacity of all its compgments, 
since a minimum of 25 people may be attended, without having a maximum limit. / 
5 It is important to point out that the minimum size for the optimal operating of the 
prefabricated biological purification apparatus is 25 users, as previously/Indicated, and the 
modular increase may be done in groups of 25 people, reason why the primary unit is 
respected, while the modular increase for the secondary unit may be done in groups of 50 
people. / 

10 Also, with the prefabricated biological purification apparatus, the responsibility for the proper 
use of the sanitary facilities on the part of users from/each residential unit is individualized, 
for a bad use of such facilities creates problems emly to those who generate them, and the 
repair and extraordinary maintenance expenses; in this case, fall on the thoughtless user and 
not the whole community. / 

15 The invention shall be better understood from the description hereinbelow of some 
embodiments of the biological purification apparatus disclosed with the help of the drawing 1 
to 19. / 

The prefabricated biological purification apparatus consists of two basic purifying units: The 
primary purifying unit, described in EP-A-0878444, changed external and internally, is 
20 composed of prefabricated modular elements made of concrete with an octagonal elongated 
shape of 81 x/101 cm. in plant and 51 cm high (Fig. 3a, 4, 5, 6) assembled one on top of the 
other in order to obtain an octagonal container that varies in height according to the number of 
assembled modules (3 to 6 modules the most). The internal elements necessary for its 
^exatiag-^fe-4ristaited'Tnside. Llie-4niet-pipe- (Fig. 7) , t he separatron—sfreefe-^wjt^^ 
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modified in the entrance space (Fig. 11). The container is completed with its respective 
octagonal-shaped cover (Fig. 12). / 
The amendments to the application n. EP-A-O-0878444 consist of a reduction ill the height of 
5 the internal separation sheet and the placement of a semi-concave octagemal element in the 
third position from the upper part (Fig. 5). Between the diaphragm of the semi-concave 
element and the bottom of the internal separation wall /Fig. 9), there is a space 
communicating between the first two sectors that allows/eventual mud that passes to the 
second sector through the fluid passage duct (Fig. $)/to come back to the first sector in the 
~- io mud digestion zone (Fig. 3b). Also, an inlet has been designed for the entrance of soapy 
waters on both sides of the upper octagonal element, in correspondence with the second 
internal sector (Fig. 6). / 

The secondary purifying unit is a/Container, in this case, with a cubic shape composed of 
r modular L-shaped, prefabricated, 98 cm high panels made of concrete (Fig. 14a, 14b), 

15 assembled with each other/and placed on four triangular pieces with proper slots to fit the 
panels (Fig. 17a). In fhe center of these triangular pieces, an octagonal bottom piece is 
installed (Fig. 18)/The panels in the upper part are assembled with a square structure 
composed of other four triangular pieces, and on this structure, a liquid distributor is installed 
(Fig. 19a, 19b). In case it is necessary to add more panels, four intermediate triangular pieces 

20 are installed between two modules (Fig. 17b). Once all these elements are assembled, as 
previously explained, they compose a cubic container that varies in size according to the 
nurrfber of added modules. The interior of the container is filled with pebbles with a grain 
Aze distribution rangiiig-b^tw^gea-2- and 4 - cm -0, 
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— fei the upper part of - t he-secondary unit, foumrodulaf L-shaped elements, of^rQ-vm^ftrgfc-a^ 
installed on the closing elements (Fig. 15a, 15b) and it is fully completed with a square .dover 
with its respective little lid for inspections. This last part of the container has the/outlet for 
the general ventilation tube of 10 cm 0 and the inlet pipe to the fluid distributor/10 cm. 0. 
5 The description of the invention may be done with reference to the includea drawings, which 
must not be interpreted as restrictive for the use thereof. / 
Fig. 1 - Complete apparatus (a) First purifying unit, (b) Seconciplirifying unit. 
Fig. 2 - First purifying unit, Prefabricated Biological Depufator Patent C.R. # 2540, with the 
respective changes, vertical section (a) Basic kind, (bXIncreased type. 
10 Fig. 3 - (a) Octagonal modular bottom element, M x 101 x 55 cm, (b) internal mud digestion 
zone. / 
;= Fig. 4 - Ring, octagonal modular element %\ x 101 x 51 cm. 

# Fig. 5 - Semi-concave octagonal modular element with a lower diaphragm (change) 81 x 101 

r x 5 cm. / 

^ 15 Fig. 6 - Superior octagonal modular element (81 x 101 x 51 cm.) with supplementary inlets 
for soapy waters (change). / 
Fig. 7 - Inlet pipe / 

Fig. 8 - Reduced separation sheet, with the fluid passage duct (change) 
Fig. 9 - Characteristics of the horizontal fluid passage duct. 
20 Fig. 10 - Upper trapezoidal diaphragm. 

Fig. 1 1 - (a/Control flug element (change), (b) Control flug in concrete (change). 

Fig. 12/Octagonal cover with little lids for inspection. 

FigVl3 - Second purifying unit, (a) Basic type, (b) Reduced type. 

.Fig 1 4 - Mndulai-pa^els^S-^m hi g h (n .) Nerma4-fo)4^44rt-^ — _ 
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Fig. 16 - Characteristics of the internal filling material. 
Fig. 17 - (a) Grooved triangular pieces, (b) Intermediate triangular pieces. 
Fig. 18 - Bottom octagonal piece. 
5 Fig. 19 - (a) Flow distributor, (b) Vertical section. 
E = in, S = out, V = ventilation 
The prefabricated biological purification apparatus of domesti6 sewage, as previously 
explained, is a set of two purifying units and its operating may be explained as follows: the 
sewage coming from the house enters the primary unitVwhere the main fermentation and 

10 decomposition phase takes place, consisting of three /Consecutive phases of declaration and 
aerobic and anaerobic fermentation, with the possibility of internal re-circulation of the semi- 
digested mud that passes from a sector to the other, thus allowing the almost complete 
decomposition of the solid particles that arenot detected in the effluent and do not remain in 
the interior of the purifying unit, for they appear in the effluent in the form of microscopic 

15 already mineralized particles. 

The excellent operating efficieracy occurs due to the high bacterial concentration existing i 
the interior of the first sector of the primary purifying unit, which allows the almost complete 
decomposition of the SSS (Sedimentable Suspended Solids) in approximately 99,9%, with an 
average effluent of > 0.1 m/LH and also a high reduction degree of the DB0 5 (Oxygen 

20 Biochemical DeWnd in 5 days) in approximately 96.5%, with an average effluent of 56 
mg/L. Besides, the water acidity conditions remain neutral with a constant Ph between 6.5 
and 1.5. An the secondary purifying unit, the DB0 5 values and the remaining Total Solids in 
Suspension are subsequently reduced, since the liquid passing through a filling material 
b^&ames-joxygeaked^a^ material allows, by retaining, Jhe___ 
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polluting load. In this second purifying phase, no solids are detected and^hefe is no mud 
formation. 

The effluent of the prefabricated biological purificatidf apparatus, because of its high 
purifying degree, may be poured into any receiver container with no further treatment. 
The filling material of the second^anit may be of various kinds, like stone, coke, plastic 
segments, etc. provided tha>their diameter ranges between 2 and 4 cm. 
The whole apparajttrs and the machinery need no periodic maintenance for their internal 
operation. Besides, the entire unit is buried; therefore, it has no environmental impact. 
10 For^the fermentation processes, no chemical substance or lyophilized bacterial groups are 
-Haee4e4 — 



7 



-€fcAfMS 

— - 1. An improv ed-pitf^ieafeeft-ap paratus for the trea tment o f rcadentiaHvastewaierproviffl^' 
high purification efficiency and size reduction consisting of modular elements/of an 
elongated octagonal shape assembled one on top of the other and forming a container, said 
5 purification unit further comprising an inflow tube, an internal separajrbn panel with a 

fluid passage duct, a trapezoidal diaphragm, and a device for controlling the liquid 
outflow characterized in that: / 
the apparatus comprises a primary and a secondary purifying unit, and includes the following 
elements: / 
10 (a) the placement at different levels to the interior of th/biological purifier of a diaphragm in 
- the form of a height reduced octagonal modular element forming thereby a horizontal 

,j- fluid passage duct with a horizontal opening/between the height reduced separation panel 

and the diaphragm, such a fluid passage /allowing mud that passes to the second sector to 
come back to the first sector in /the anaerobic zone and so to achieve complete 
15 decomposition; / 

(b) the creation of water inlet points in the first and especially second part of the primary 
reactor allowing the separate introduction of soapy water; 

(c) a secondary purifying unit, filled with filling material, operating as trickling filter, and 
comprising several concrete panels and their respective upper and lower connecting 

20 elements and4 fluid liquid distributor; 

(d) a reduced entrance space in the flow control element allowing more efficient settling. 

2. A prefabricated biological purification apparatus according to claim 1, characterized in that 
the -Secondary purification unit comprises the panels of various shapes that, once assembled, 
for-R^e-exrer^^ central octagonal piecerrvhteh- 
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_^egeth^Hfemrtfag-bg tt om elemen t, foui L-s haped-pteees^with 3 c m holes-4&4he-€ 
vent tube to pass through, which together form the intermediate structure used tojjdfd the 
panels together; and a one-piece compact fluid distributor. 

3. A prefabricated biological purification apparatus according to claim L^eharacterized in that 
5 a one-piece compact fluid distributor, is prefabricated from concrete, requiring no machinery 

for operation, with an intake port in the upper central portion; a vent port in the upper section, 
and fluid distribution holes in the lower section. 

4. A prefabricated biological purification apparatus according to claim 1, characterized in that 
purifying unit, consist of a horizontal fluid/passageway which can be placed at different levels 

10 inside the container, depending on the container's capacity, comprised of a diaphragm made 
from an elongated octagonal element and a separation panel perpendicular to said element, 
with an opening between thetwo elements that permits the internal passage of fluid from one 
sector to another. 

5. A prefabricated^biological purification apparatus according to claim 1, characterized in that 
15 the complementary internal elements that comprise the biological wastewater purification 

apparatus are: a lower diaphragm, a separation panel with a fluid passage duct, a flow control 
gfemenl.^d-a^ne^ffle ce fluid d istributer^ 
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Uniaos. dichftv*) jolicitud(es) emimerandoie * conrinuacion y. en U 
medids en que el abjel* de eada vbib de las rcivindiweiones de la. 
presents ajlioiiud ao twbiere sido divulgedo en lo solicitud anterior de 
Estados TJnidoS O intemaeional PCT, segiin lo dispvesm cn el primer 
pirnubdel Titulo 35, C6djgc de Estados Unidoa, §112, rewmozeo el 
deber de divulgar informecieo que fuere esencial eon respecw a la 
petentabilidad, acgun »e define en el Titulo 37, Codigo de 
F*spiiirioiiea Federate*. 1 1.56. que hubicre Ucgado a bb dispouible 
entre !a fecha de pretentacion de la solicitud anterior y U fecha de 
presentacidanacionel o ijitemacionai PCX de la present* solicirui 

(AOTUcai^nNo.) (Filing Date) 

(N 5 de solicitud) (Fccha de presentacion) 



None 



None 



PT»3a/10Q (KM) 
Appro** ferun ttwoOM CMBO&J1-C033 
Pltwt irtd Tradwra* Cffler U.3. DEPARTMENT Of WMWOCC 



I hereby claim fomgc priority under Title 35. Unitai States Code, § 
ll?(aKd) or § 365(b) of any foreign applications) for patent w 
invoita^ eertilicate, or $ 365(a) of any PCT fotemat»n»laiijrtieBuon 
which designated at leu: ckk country other <iww ibe United States, 
usted balow and h»v e iho UJeniified below, by checking tjie box. any 
foreign application tor patent or inventor"! certiftcate or PCT 
latemauonal appUcalion bavin* a filing daw befbie that Of the 



applicatjoi 



(Applieslion No. 

(tr de selieitud) 

Por e*te medio manifesto que codas Us declaraciofle* heehas en la 
preeenta «n t»*e a mis propkw couociraientos son uerdaderas y q\le 
COftjideto que eon verdaderu todaa lai deelaraciones heeha* en Imso 
al mejor saber y erttecder, ■diciorttlfflente manifeiW que djehas 
decl«aeion« se tUCieron con conocimiento de que 111 declajraciones 
falsa* iptencionaU* y sirailare* »n punibles ptx multa o 
tncarcelaraiento o eiabos, bijo la Section 1001 del Tiwlo IB del 
CAdigo de Estados Urddoa y que dichas dedaraciontj falaaa 
inteneionale* pueden pOdet en petigro la valjdez de la soliciwd o de 
cualquier patente concodida en virtud dc la mistna. 



m which priority is claimed. 



Priority N<* Claimed 
DcTgcho de priorfdad no reivindicadQ 



28 Mav 1999 D 

Pay /MonUVVear Filed) 
(Dia/Mes/Aflo de presentacica) 

19 Wov n 1999 I 

(Day/MeWh/Vear Filed) 

Di a/Me 5/ Ado de presentacion) 

Ihereby claim, die benefit \mdar Tide 35. United Sales Coda, § 119(e) 
of any United States proviBicmei application^) listed below. 



I hereby claim the benefit under Title 35. United State* Code, § 120 of 
any United State* application^), or § 365(e) of any PCT International 
application designating the United States, listed below and. insofar ii 
the subject matter of each of the claims of thi* application is not 
disclosed in the prior United Statej or PCX International application in 
die manner provided by the first paragraph of Title 3S. United States 
Code, % 1 12, 1 acknowledge the duly W &*eloee information which is 
material to patentability « defined in Title 37. Cods of Federal 
Regulations, § 1 .56 which became available between the filing date of 
the prior application aod the national or PCT International filing date 
of this application. 



(Status) (paiented, pending, abandoned) 
(Estado) (patentado. en tramite. absndorvado) 



I hereby declare that all statements made herein of my own knowledge 
ore true and that ail statements made on information and belief are 
believed m be tms; and further thai tiscae statement! were made With 
the knowledge that willful false statement* and the liie so made are 
punishable by fine or imprisonment or both, under Section 1001 of 
Title 18 Of the United State* Code and that iuch willful false 
statements m ay jeopardize the validity of the application or any patent 
issued thereon. 



(Declaration and Power of Attomsy far Patent Application— Spanish Language Declaration (PTO/SB/1Q9) 

[1-17.1} — page 2 of 3) 



SCP-110 



Practitioner's Docket No. PATENT 

ADDED PAGE TO COMBINED DECLARATION AND POWER OF 
ATTORNEY FOR AUTHORIZATION OF ATTORNEY(S) TO ACCEPT AND 
FOLLOW INSTRUCTIONS FROM REPRESENTATIVE 

The undersigned to this declaration and power of practitioner hereby authorizes the U.S. 
practitioners) named herein to accept and follow instructions from 

_Dr. Carlo Cioni 

fTamefsTof authorized representative^) 

Viale Caldara 38 

Address 

1-20122 Mllaao. Italy 



as to any actions to be taken In the Patent and Trademark Office regarding this application 
without direct communication between the U.S. practitioner(s) and the undersigned, In the 
event of a change in We person® from whom Instructions may be taken, the U.S. practi- 
tioners} will be so notified by the undersigned. 



(Added Page to Combined Declaration and Power of Attorney for Authorization of Attorney^) to Accept and 

Follow Inetructione from Repreeerrtative [1.2* J 



• _ 



Sptniih Latifust* Doclvukin 

POOE& Cocno investor nombndo, par me medio designo »i 
iiguicme abcgtdo o tbogAdos y/o • genie a t$ztna p*ra que 
tranuura Ii piesente solid cud y retliccu todu Us gcsfioncs ante 
Is Oficiag de Puente* y Moica* Regmndu en relicioii epa la 
tniana: flndique tl nombn y mm*rs> d* rrgislra). 



POWER OF ATTORNEY: As * nuoed inventor, I hereby 
ippojnt Um feltowiag aoraeyis) suitor agent|»to pnMccuie this 

sppl icaacc Bid transact all bunneair ■■*-- "*— J - 

Oflke connected therewith: to 
numbtr}. 

*See Belov 



Snvic U correspondence t: 
Kevin D. Ericksou 



jtli* liomidu telefSaicis c 



dry* 

/nomire y numtro de 



ttfenot) 

Eri.ckfion 



Send Correspondence to: 
Kevin D. Erickson 
2800 West ELfggins Road, Suite 365 
M&mMdM"' IL 60195 

fnamr and telephone mimbrr) 

Kevin D. Brickson fS47^ 490-1 406 



Nombre complete* del isnico o printer inventor 
T.iil S 1 HRITSO 


Full nam* of sole ortfnst inventor « / ,\ 

Lulel BRUSO hl/U 


Firma del inventor Fccba 




Rssidcnci* 
San TnsS. Costa Rica 


— San .To«g. Costa Rica 


Ciudadanii Italy 


Citizenship Italy /~]~V 


Direccioaposul Apdo. Postal 444-2350 
San Francisco de Dos Kir 


Post Office Address Ando. Postal 444-2350 
EL* San Francisco de Bos Rios. 


San Jose, Costa Rica 


San Jos£, Costa Rica 


Nombre completo del seguiuto inventor <wnjwsio. a to hubiere 
Pier Enrico BRUSO 


Full name of second joint inventor, if any '\-{ /J i 


Firm* del scgundo inventor Feci* 


^^aomt^^^S-w^wvJ^^ Dste J$ '- >2.-Ot 


Residua* jo$e, Costa Rica 


Residence „ ,- \ \\c 

Sanjose.^- Costa Rica | \ /\ 


CmMt Italy 


Citizenship 


Dinsxiin postal Apdo. Postal 444-2350 
San Francisco de Dojj Rios . 


Post office Address Apdo. Postal 444-2350 
San Francisco de Dos Rios, 


San Jose, Costa Rica 


San Jose, Costa Rica 



(Suministre informicion similar y firnro del tercer (S^»p]y susilor informuiaa sad sisaaturc for third and 

inventor conjuBlo y subsguientes.) lubsequem joint inventor*.) 



[P.g.3of3] 

(Declaration and Power of Attorney for Patent Appilcatiofv-Spanish Language Declaration (PTCVSB/109) 

11-17.11— page 3 of 3) 



Douglas H. Pauley Kevin D. Erickson 

Regis. No. 33.295 Regis. No. 38,736 

Charics C. Kinne Roland W. Norris 

Regis. No. 31,63 1 Regis. No. 32,799 



VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS ttmti*r 
(37 CFR l,27(a)(l))-INDEPENDENT INVENTOR (A PERSON) scp - 110 



Applicant or Patentee: Luigi BRUSQ et al. 

S erial or Patent No . : 

Filed or Issued: 



Title: PREFABRICATED BIOLOGICAL PURIFICATION SYSTEM 



As a below named inventor, I hereby declare that I qualify as an independent inventor (a person) as defined in 37 CFR 
3.27(a)(1), for purposes of paying reduced fees to the United States Patent and Trademark Office, with regard to the invention 
described in: 

■ the specification filed herewith with title as listed above. 

□ the application identified above. 

□ the patent identified above. 



I have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to assign, grant, convey 
or license, any rights in the invention to any person who would not qualify as an independent inventor under 37 CFR 1.27(a)(1) if 
that person had made the invention, or to any concern which would not qualify as a small business concern under 37 CFR 1 .27(a)(2) 
or a nonprofit organization under 37 CFR 1 .27(a)(3). 

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am under an obligation under 
contract or law to assign, grant, convey, or license any rights in the invention is listed below; 

H no such person, concern Or organization exists. 

□ each such person, concern or organization is listed below. 



Separate verified statements are required from each named person, concern or organization having rights to the invention 
averring to their status as small entities. (37 CFR 1.27) 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitlement 
to small entity status prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance fee due after the date 
on which status as a small entity is no longer appropriate. (37 CFR 1 .27(g)(2)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful falsi statements and 
the like so made are punishable fay fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application, any patent issuing thereon, or any patent to which this 
verified statement is directed. 



Luigi BRUSQ Pier Enrico BRUSQ 




NAME OF INVENTOR 



Signature of Inventor 



CSES.WPD 



